Newansamycins designated hydroxymycotrienins A and B were isolated from culture broths of Bacillus sp. BMJ958-62F4. The two antibiotics inhibited more strongly the growth of human cervical cancer cell lines of humanpapilloma virus (HPV) positive than that of HPVnegative cell lines. The structures, some biological and biochemical properties are reported.
There is much evidence that specific types of human papilloma virus (HPV) are responsible for 70% or more of human cervical cancers. The proteins encoded by E6 and E7 genes of the cancer-causing types of HPVinactivate respectively the protein products of p53 and Rb, the major tumor-suppressor genes1}. Inhibitors of the E6 and/or E7 gene function could be effective against the cervical cancers that express those
HPVgenes. An in vitro screening was initiated to find microbial products that inhibited more strongly the growth of HPVpositive human cervical cancer cell lines (HeLa, CaSki, SiHa) than that ofHPV negative cell lines . The study led us to find new members of the ansamycin family antibiotics designated hydroxymycotrienins A and B (Fig. 1) . Wereport here the production, isolation, physico-chemical properties, the structures, some biological and biochemical properties of the two substances.
Production, Isolation and Structural

Determination Fermentation of the Antibiotic Producing Strain
A loopful of a slant culture of Bacillus sp. BMJ958-62F4 was inoculated into two 500-ml Erlenmeyer flasks each containing 110ml of a medium composed of 5.0% glucose, 0.4% Pepton (Nippon SEIYAKU Co. Ltd.), 0.1% yeast extract, 0.1% meat extract, 0.25% NaCl, 1.0% soybean meal and 0.5% CaCO3. The pH was adjusted to 7.0 before sterilization by autoclaving.
After 2 days of fermentation at 27°C on a rotary shaker, about 2ml portions of the seed culture were transferred to 90 flasks, each containing 110ml of the same mediumas described above. Fermentation was continued for two weeks under the same conditions as for the seed culture.
Isolation of the Antibiotics
As shown in Fig. 2 , 5-liter culture broth was filtered to separate the mycelial cake. spectral data.
The UVabsorption maxima in MeOHat 260nm (logs 4.52), 272nm (logs 4.57) and 280nm (loge 4.50) indicated the presence of a triene structure in the molecule. The IR spectrum showed a strong absorption at 1000 cm" 1 arising from the triene structure. Analysis of^H^H COSYspectrum gave four partial structures consisting of the following fragments: from C-2 to C-13, from C-15 to C-17, from C-28 to C-29 and from C-31 to C-36. The linkage between C-13 and C-14 was demonstrated by HMBC experiment, while that between C-25 and C-15 was shown by the observation ofNOE between 25-H3 and 15-H. The HMBCspectrum of 1 revealed the structure which was the same as that of mycotrienin-I2'3) except for the substitution of a hydroxyl group in the benzoquinone moiety as shown in Fig. 3 . The difference in molecular weights between the two compounds is 16, suggesting the presence of an extra oxygen atom in 1. The UV absorption profile which showed a bathochromic shift from 305nm (logs 4.08) in acidic MeOH to 320nm (logs 4.07) in alkaline MeOHsolution and a positive color reaction with ferric chloride are consistent with the presence of the hydroxyl group in the benzoquinone chromophore. In addition, the HMBCspectrum showed No hydroxyl protons at C-13 and C-23 were observed in the *H NMR spectrum (pyridine-J5). However, the presence of the two hydroxyl groupsin 1 was confirmed by the NMR analysis of a diacetyl derivative which was obtained by a treatment of 1 with pyridine and acetic anhydride at room temperature for 3 hours.The result of NMR analysis is shownin Fig. 4 . On the basis of these results, the planarstructure of 1 was concluded as
shownin Fig. 1 . Structure of2 The molecular formula of2 is the same as that of 1,
C36H48N2O9. The UV spectraof2 were almostthe same as those of 1.
The comparisonsfor XH and 13C NMR data of 2 with those of 1 revealed that the structure of 2 was different from that of 1 in the ansa-ring moiety.
The XH and 13C NMR signalsofC-l1were observed at SH 3.99 and 3C 70.85 for 2 and 3H 5.33 and Sc 75.37 for 1, while those of C-13 were observed at <5H 6.47 and Sc 74.37 for2andSH 5.ll andSc68.69 for 1.
Inthe HMBC spectraof 2, the protonsignal of 13-H (SH 6.47) was coupled to C-27 (5C 173.31). The^-^C long range cross peak indicates that 7V~-<(cyclohexylcarbonyl)alanine moiety is linkedto C-13. Though the two hydroxyl protons at C-ll and C-23
were not observed in pyridine-J5, their existence were confirmed by the NMR analysis of the diacetyl derivative of 2 which was obtained by the same procedure for the aceteyl derivative of 1, as shownin Fig. 4 . Thus, the planarstructure of 2 was established as shownin Fig. 1 . Although / values of the triene portion in pyridine-d5 solution of 1 were not fully obtained, the geometries of the triene portion were determined by the XHNMR spectral analysis of a 13-monoacetyl derivative of 1 in pyridine-<i5.
The observed values of/4 5, J6 7 and J8t9 in the monoacetate were 15.0Hz, 15.8Hz and 15.8Hz, respectively, indicating the geometries in the triene moiety of 1 are 4E, 6E, and 8E. The coupling constants of 6-H in 2 was not completely analyzed on the XHNMR spectrum in pyridine-J5, either. However, the molar absorption coefficient (s) values at 260nm, 272nm and 280nm, arising from the triene portion are almost the same as those of 1. The geometry ofC-6 in 2 is therefore estimated to be Eas in 1. In the XHNMRspectra of1, MAY 1996 NOE's were observed between 15-H at 3H 5.43 and 25-H3 at 5H 2,09. NOE's in 2 were also observed between 15-H at <5H 5.46 and 25-H3 at dH 1.84. Thus, the geometries of the both double bonds in 1 and 2 are 14Z. Fromthe all spectral data, the structures of 1 and 2 were determined as shown in Fig. 1 . The configurations of C-3, C-ll, C-12, C-13 and C-28 remain to be determined.4'5) Biological Activity Both 1 and 2 were 3~10 times more growth-inhibitory in vitro against humancervical cancer cell lines of HeLa, CaSki and SiHa, all of which are HPV gene positive, than against C33A and HT-3, both of which are HPV rig. 4. Partial structures of 13,23-diacetyl derivative of 1 and 1 1,23-diacetyl derivative of2 by^^H COSY, HMQC and HMBCexperiments (pyridine-J5). gene negative, as shown in Table 3 . The activity of 1 was about 5 times stronger than that of 2 when tested. No sign of acute toxicity of 1 was detectable at lOOmg/kg, in mice (ip). 1 did not inhibit the in vitro growth of any bacteria, fungi or yeast at 100/zg/ml. As shown in Fig.  5 , 1 inhibited the expression ofHPV18 E6 and E7 genes (adjusted with NaHCO3) at 37°C, in 5% CO2-containing humidified air. Cells were seeded at a density of 1 x 104cells/ml/well in Coster 24-well tissue culture clusters (day 0). The cells received test samples on day 1 and were incubated further until day 4. Cell growth was determined using the MTTmethod and the inhibition caused by the samples was calculated as reported11}. MAY 1996 Northern Blot Analysis of HPV18 E6 and E7 Gene anhydride and stirred at room temperature for 3 hours.
Without drying, the solution was subjected to a preparative HPLC.The HPLCconditions were according to the method in the analytical procedure described above. Fractions eluted at a retention time of 30 minutes were combined and dried in vacuo, yielding 4.5 mg of the diacetyl derivative as yellow powders. FAB-MSm/z 737 Preparation of 13-Monoacetyl Derivative of 1 Acetylation of 1 was performed under the same conditions as the procedure of the 13,23-diacetyl derivative of 1 except for drying the reaction mixture before the preparative HPLC.The monoacetyl derivative was eluted at a retention time of 32 minutes, and finally obtained as yellow powders (5.8mg). FAB-MS m/z 695 (M+H)+; *H NMR (CDC13, 500MHz) <5H 2.14 (3H, s).
